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(57)Abstract: 

PURPOSE: To decrease the spacing between the front 
end of magnetic poles and a magnetic disk surface by 
projecting the front ends of the magnetic poles of the 
magnetic head at need. 

CONSTITUTION: The magnetic head 8 is formed by 
having a thin-film magnetic head element 7 successively 
formed with the lower magnetic pole 2, a thin-film coil 4 
formed by being insulated with an insulator layer 3. the 
upper magnetic pole 5, and a protective layer 6 on a 
substrate 1. A thinHilm insulator 10 which is constituted 
to thermally expand and project the front end 9 of the 
magnetic pole when energized to generate heat at need 
is formed within the insulator layer 3, by which the 
magnetic head having the thin-film magnetic head 
element is obtd. 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
daxnages caused lay the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS ■ 

[Claim(s)] 

[Claim 1] In the thin film coil (4) which was insulated with the lower magnetic pole (2) through the 
insulator layer (3), and was formed on the substrate (1), and an up magnetic pole (5) and the magnetic 
head (8) which has the thin film magnetic-head component (7) by which sequential formation of the 
protective layer (6) was carried out The magnetic head which energizes if needed and has the thin fihn 
magnetic-head component characterized by forming in the interior of said insulator layer (3) the thin 
fihn resistor (10) carries out thermal expansion of the magnetic pole point (9), and it was made to make 
it project by making it generate heat. 

[Claim 2] The thin film coil which was insulated witii the lower magnetic pole (2) through the msulator 
layer (3), and was formed on the substrate (1) (4), In the magnetic disk drive using the magnetic head (8) 
which has an up magnetic pole (5) and the thin fihn magnetic-head component (7) by which sequential 
formation of the protective layer (6) was carried out When said magnetic head (8) performs read/write to 
a magnetic disk The thin film resistor (10) energized, and carries out thermal expansion of the magnetic 
pole point (9), and it was made to make it project by making it generate heat is formed in the interior of 
the insulator layer (3) of said thin film magnetic-head component (7). The magnetic disk drive 
characterized by constituting so that the gap of this and a magnetic-disk (1 1) side may be made small by 
the protrusion of a magnetic pole point (9), 

[Claim 3] The magnetic disk drive characterized by estabUshing the control means which an acoustic 
emission sensor (13) is attached in a carriage arm (12), and an acoustic emission sensor (13) detects 
contact vibration with said thin film magnetic-head component (7) and magnetic-disk (1 1) side in a 
magnetic disk drive according to claim 2, and controls the energization current to said thin film resistor 

[Claim 4] The magnetic disk drive characterized by establishing the control means which controls the 
energization current to said thin film resistor (10) according to the level of the lead output of a magnetic 
disk (11) of said thin film magnetic-head component (7) in a magnetic disk drive according to claim 2. 
[Claim 5] The thin film coil which was insulated with the lower magnetic pole (2) through the insulator 
layer (3), and was formed on the substrate (1) (4), In the magnetic disk drive using the magnetic head (8) 
which has an up magnetic pole (5) and the thin fihn magnetic-head component (7) by which sequential 
formation of the protective layer (6) was carried out The thin film resistor (10) carries out thermal 
expansion of the magnetic pole point (9), and it was made to make it project by making it energize and 
generate heat before rotation of a magnetic disk (1 1) is formed in the interior of the insulator layer (3) of 
said thin fihn magnetic-head component (7). The magnetic disk drive characterized for the magnetic 
head (8) and a magnetic disk (1 1) by point contact or constituting so that line contact may be carried out. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. i * j 

2 *>t<>K* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Detailed Description of the Invention] 

E?nduLal ADDUcationl Thermal expansion of the magnetic pole point is carried out, and it is made for 
[Industnal Appli^non i n^^ energizing to the thin fibn resistor with which the mtenor of a thm 
XTaSeTfcom^^^^^^^^ if needed, and making it generate heat about ti.e 

ma^^tlfdtk Sve whi^h used the magnetic head which has a thin fihn magnetic-head component, and 
this magnetic head. 

[Description of the Prior Art] In recent years, the magnetic head which has a tiliin^film magnetic-head 
SmnS as thTsin^^^ and precise magnetic head is adopted by the demand of the mmiatunzation x>f 
^"^^ T^{^A^^ ^ii]^ree caoacitv-izing Drawing 6 is the partial expanded sectional view of the 
^oSaltnS m^XS~nt„-i:l^^al foicn of*. «n '^f'fl'^J^-'^ 
3S and was fonned ttiiough the lower magnetic pole 2 and the insulator layer 3 of the organic 
SS^e o'r sltrate 1 by means, such as sputtering, the up magnenc pote 5, and the protective 
invpr 6 is carried out and the smaller and precise magnetic head is manutactured. 
00031 ^oX to impXe the read/write property of such the magnetic head, efforts to make smaller 
SigSh froTtJe magnetic-disk 'de of the magnetic head are paid. -"^'f^Sl, 
to preveft thaT the magnetic head sticks to a magnetic disk m a magnetic-disk side at the tune of the halt, 
tSeTca" iS toxture processing which forms a detailed slot in a magnetic-disk side along with a 

^^oZ"^^ the magnetic head sticks to a magnetic-disk side at the time of 

L hTofa r^Sic from the sHder side which contacts the front face at the tmie of a rotation h^^^^^ 
of a mag^eticS prep^e a piezoelectric device in the slider which forms the magnetic head so that it 
IXTe^at tiittimTof eleL impression, and a piezoelecti^c device is made 

TprSt to t from a slider side by electrical-potential-difference impression, and some which lost 
adsorption to the magnetic-disk side of a slider side are m it. 

rSemfs) to be Solved by the Invention] However, if the flying height from the magnetic-disk side of 
Srma^e c he^^^^^^ madeLaller in order to improve the read/write property of the nja^^tic head, the 
prSmty of contact to the magnetic head and a magnetic-disk side will be made high, and the so- 

fotSelr! rm:rd"wrg"a pSzoe^^^ device in the slider which Jhe — 
head could not ui^ify a piezoelectinc device in the production process of a thm film magnetic-head^ 
^omponeS b^^^^ form the attachment slot which attaches a piezoelectnc device in a sMer,^d had 
to useX complicated trouble and the precise processing technique of connecting the lead we for 
dectriSf-poS-difference impression for the piezoelectric device attached m this attachment slot. 
Mor^ovt to have operated this piezoelectric device, the high electiical poten lal difference of 

^oTsOV needed to be impressed, and the power source of a high electiical potential difference was 
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required apart from the actuation power source of a magnetic disk drive. 
r00071 This invention aims at offering the magnetic head which has the thm fihn ma^etic-head 
coZient which this can be made to approach a magnetic-disk side, however the nsk of a head crash 
dSot Save either, and offering the magnetic disk drive which used this magnetic head by making the 
maii^^^^^ of a thin film magnetic-head component project if needed, without attaching the 

above piezoelectric devices in the slider ofthe magnetic head. .„.h t.vti,r^ 

rOOOSl Moreover, or other purposes of this invention have not performed he so-called texture 
processing, they ^re offering the magnetic disk drive to which the magnetic head's does not stick also to 
a magnetic disk with little texture processing. 

FMeSs for Solving the Problem] In order that this invention may solve said technical problem as shown 
n mid drawineS - drawing 5 In the magnetic head 8 which has the thin fihn magnetic-head 

by wS^lT^^ ofthe thin fihn coil 4 which was insulated with the lower 

maTtk po^^^^^ Ae insulator layer 3, and was formed on the substrate 1, the up "magnetic pole 

TTd the protective layer 6 was carried out It energizes if needed and considers as the magnetic head 8 
wh^h herein film magnetic-head component 7 in which the thin fihn resistor 10 cames ou^eW 
TxpLion ofthe magnetic pole point 9, and it was made to make it project was formed to the intenor of 
said insulator layer 3 by making it generate heat. • ^ 

OOlS^ Seovel other invention constitutes the magnetic disk drive which contrds ^^^^^^f^T 
said Ain film resistor 10, controls suitably the amount of protrusions ofthe magneUc Pole point 9, and 
controlled the magnetic head 6 and page [ of a magnetic disk / 1 1th ] gap m the magnetic disk dnve 
which used the magnetic head 8 which has said thin fihn magnetic-head component 7. 

rFSiction] The thin fihn coil 4 which this invention was insulated with the lower ma^etic pole 2 
SThe insulator layer 3 on the substrate 1 as mentioned above, and was formed Su,ce sequential 
toXn of the up magnetic pole 5 and the protective layer 6 is carried out and the thm fihn resistor 10 
s toed especially in toe interior ofthe insulator layer 3 If it energizes to this thin film resistor 10 and 
it is Seto generJte heat, it projects, as the magnetic pole point 9 shows by ttie dotted line by dra^ 
1 acSXg tl the difference in the coefficient of thermal expansion between both the magnetic poles 2 
W 5 and the insulator layer 3, and a substrate 1 and a protective layer 6. 

m0121^hice the amount of protrusions of this magnetic pole point 9 is proportional to the calonfic 
value of a thin fihn resistor 10, if the current which flows to this thin fihn resistor 10 is controlled the 
Imo^t of p^otm^ons ofthe magnetic pole point 9 is controllable. Therefore, ma magnetic disk dnve, a 
^ ^!^th the 1 1th page of a magnetic disk and a magnetic pole point is controllable by controlling the 

to said toin film resistor 10, it is made to generate heat before rotation of a magnetic di^k ^d 
L magnetic pole point 9 was made to project - it is - the projected magnetic pole point 9 " ^ettmg 
the nXpage of a magnetic disk - point contact - or since line contact is earned out. adsorption to the 
magnetic-disk side of the magnetic head is prevented. 

fExaSplel Hereafter, the example of this invention is explained with a drawing. Drawing 1 is Ae partial 
Splded sS^Sal ^iew of the thin fihn magnetic-head component which forms the magnetic head of 
±is invention, and 1 is the substrate which consists of alumina titanium carbon (alimiinum203-TiC)^^^^^ 
The protectiv; layer 6 of an alumina carries out a sequential membrane formation laminating to tiie thm 
fitaSs^To Jhich consists ofthe thin fihn coil 4. a tungsten, etc. which were formed through toe 
lower magnetic pole 2 and the insulator layer 3 ofthe organic substance by toe sputtering metood etc. on 
this substrate Land toe up magnetic pole 5 fiirther. and It is formed. . ^ ^ , 

001 "] If T ene^^^^^^ to the thiifilm resistor 10 which it has in toe thin film magnetic-head component 7 
E as mentioned above and it is made to generate heat, since the coefficient of thermal expansion of 
toe insulator layer 3 of toe organic substance, the lower magnetic pole 2. and the up magnetic pole 5 is 
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larger than the coefficient of thermal expansion of a substrate 1 and a protective layer 6, it projects, as 
thp magnetic pole point 9 shows by the dotted line by drawing 1 . . , ^ 

001^1 The a^ornifb of protrusions of this magnetic pole point 9 is proportional to the exoergic 
[0016] The amoum ^oi p drawing 2 . For example, the amount of protrusions 

SrJS^oflSo d^^^^^^^ and-iU^micrometers at the time of 200 degrees 

C ?f 0 1 ^cromet^^^^^^^^ flying heights of the magnetic head are assumed, as for this value it is possible 
to bl able t^decrease the gap of the magnetic head and a magnetic disk 40% conventionally and to 
m^e tacl^^eco^^^^^^^ Moreover, if the current passed to the calonfic value 10 of a thm 

fita re^Sr XJ^^ a thin film resistor, is controlled, the amount of protrusions of the magnetic pole 

fotnmrby aS^^^^ the magnetic head of said invention of this to a magnetic disk drive, and 
c^ill^Xc^^Z^scd to fthin fihn resistor 10 so that it may state below explains the example 
which controlled the gap of the magnetic head and a magnetic-disk side. _ 
JS i 81 DrawSl the partial perspective view of the magnetic disk drive of this invention, and 

ocrcLuit ^agrL. In this drawing, 8 is the magnetic head which has ^le toifihn 
SS^head component 7 of said invention of this, and is attached in point 14a of the spnng 14. 
Bac?tnd section 14b of this spring arm 14 is attached in the point of the carnage arm 2. 13 is an 
S^oustictSon seL^ attached in the carriage arm 12, and this detects contact vibration generated 
wh^ Ae ma^etic head 8 contacts the field of a magnetic disk 11, and generates a signal 
TamgTTh^ofwut signal of the acoustic emission sensor 13 is amphfied with amphfier 15, and is 
SeJfnto a^oSer 16 in the first half On the other hand, the lead signal from the magneUc disk 
nl^ZTa^ic head 8 is amplified with ampUfier 17, and is inputted into a conti'oller 16. "n^e output 
ik c*nlX^16 controls the energization controller 18, and controls Jie current which Aows to Ae thm 
Si ^ScJnr 10 inside said thin fihn magnetic-head component 7 which forms the magnetic head 8. 
?L"reforf ^ i?^^^ fi^resistor 10 and the magnetic pole point 9 is made to project^ 

Te tirie of le reaXrite of the magnetic head, the gap L with the 1 1 tii page of a magnetic disk and the 
maonetic head 8 can be made small, and a read/write property can be improved , • ^. , 

Si Nextlie flTw chart which skows actuation of said controller 16 to drawm&l explaii^. Firs^ as 
Sle ^s'^ thin film resistor 10 inside the thin film magnetic-head component 7 which forms the 
energize "'"^^^ generate heat the magnetic pole point 9 is made to project and this and the 

nrplge o?a L^l^L'V^^^^^^^ contactor liJe coLct, it is made for the magnetic head 8 not 

SiUon, in a step (3), the detection output of said 
[0021] Next, m ^ step ii S ^ reference value, m (YES) and a step 

SXeS^^^^ ^0 of the thin mm magnetic-head component 7 will be 

iSpped'Xr^^^^^ will be suppressed, and the protrusion of the magnetic pole pomt 9 will be 



moS Moreover the lead output from the magnetic disk 1 1 of the magnetic head 8 is judged, in a step 

theltecti^^^^^^ of said acoustic emission sensor (AE) 13 is judged, when it is smaller tiian a 
eLence^^^^^^ and said energization are continued, when it is larger than a reference value, the 

reference value, ^^j^l resistor 10 of (YES) and the thin fihn magnetic-head component 7 is 

Mr^^vTLid lead output is judged, when it is smaller than a reference value, m (NO) and a 
1 ?6) tSe^renm ^^^^^^^^^ r^sisfor lo of the thin fihn magnetic-head component 7 is enlarged, 
step the cun-eni ^^^^^ of protrusions of the magnetic pole point 9 is enlarged. 

K Xea^^^^^^^^^ energization to the thin film resistor 10 in the 

mm ma£^etic-head component 7, the amount of protrusions of the magnetic pole point 9 be 
cintroUed, ^Z it can control so that the magnetic head 8 and page [ of a magnetic disk / 1 1th ] gap 
becomes the Optimal. 

[Effect of the Invention] In the magnetic head in which the thin film coil with which it insulated with the 
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thrnnoh the insulator layer, and this invention was formed on the substrate, an up 

head, and making a n^agneUc pole PJ"^^i^j^tra^ re^^^^^^ ^.^^ ^^.^^^^ 

r''V2tTSXg tt c'lent p3?o sLi^^^^^^ film resistor^^d controlling the amount of 
the optraial by controlling cuirem p^^ read/write of the magnetic head, risk, such as a 

which can do read/write of high density. 



[Translation done.] 
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* NOTICES * 

™^ TjrTPT are not responsible for any 

, .This docu,„e„. has been «ans.a,ed by computer. So *e ttansla.io„ may no. reflec, *e original 

^'^JJlfJ^^hows the word which can not be translated. 
3'.In the drawings, any words are not translated. 




SS^r^re'ex^SS view of the thin film magnetic-head component section which 



forms the magnetic head of this indention between the exoergic temperature of the thin film 



showing a part for the principal part of the magnetic disk drive of 



point. 

Qr^dngJJ It is the perspective view 

^SS^ ^ the b.ook dia^am -""^f™! .SVi^^^^^^ *is invention 

[Description of Notations] 

1 Substrate 

2 Lower Magnetic Pole 

3 Insulator Layer 

4 Thin Film Coil 

5 Up Magnetic Pole 

6 Protective Layer 

7 Thin Film Magnetic-Head Component 

8 Magnetic Head 

9 Magnetic Pole Point 

1 0 Thin Film Resistor 

1 1 Magnetic Disk 

12 Carriage Arm 

13 Acoustic Emission Sensor 

14 Spring Arm 
14a Point 

14b Back end section 

15 Amplifier 

16 Controller 

17 Amplifier 

1 8 Energization Controller 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of tbis translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translatea. 
3.1n the drawings, any words are not translated. 
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[Drawing 21 
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[Drawing 31 
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[Drawing 41 
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[Drawing 51 
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